Background: The aim of this study was to evaluate the effectiveness of megestrol acetate as a treatment for anorexia in hemodialysis patients.
INTRODUCTION
Anorexia, defined as the lack of desire to eat, is a highly prevalent symptom among dialysis patients. A decrease of appetite was reported by 33% of patients included in the HEMO study [1] , by 24% of patients in the DOPPS study [2] , and reached 38% in other series [3] . Anorexia may herald a poor clinical outcome and is per se a risk factor of morbidity and mortality [1, 2] . Apart from its substantial impact on the nutritional status, anorexia is a very worrysome symptom in patients as it affects their quality of life. However, few studies focus on appetite and the treatment of anorexia in renal failure patients.
Megestrol acetate is a synthetic steroid that increases appetite and body weight in cachectic patients with cancer or acquired immunodeficiency syndrome [4] . The first study on the use of megestrol acetate in dialyzed patients was published in 1996 [5] but, since then few studies have been published, and the results were controversial [6] [7] [8] [9] [10] [11] [12] [13] .
In a preliminary short-time study with a reduced number of patients, we ascertained that megestrol acetate improved appetite and nutritional markers in *Address correspondence to this author at the Carretera Colmenar km 9,1, 28034, Madrid, Spain; Tel: 34 91 3368018; Fax: 34 1 3368800; E-mail: jteruel.hrc@salud.madrid.org hemodialysis patients with anorexia [14] . In this present study, we have described our experience throughout a 3 year period. We have also evaluated the pituitaryadrenal axis during megestrol acetate treatment, and we have assessed the changes in the body composition components with bioelectrical impedance measurements in nine patients. Finally, we followed the nutritional status of the patients during six months after drug withdrawal.
SUBJECTS AND METHODS

Patients
Between 1st January 2008 and 31st December 2010, of the162 chronic renal failure patients seen in our Hemodialysis Unit, 32 were treated with megestrol acetate. The criteria for this therapy was anorexia and at least 0.5 kg dry body weight loss in the last two months. Three patients were excluded from the analysis: 2 patients abandoned the treatment during the first month without a specific reason, and 1 patient died due to multiple myeloma complications in the second month of treatment. Altogether, 29 patients completed 3 months of treatment and were considered for analysis. There were 14 males and 15 females with a mean age of 64±14 years (range from 31 to 82 years) and with a time on dialysis of 31±40 months (range from 3 to 163 months). Six patients were diabetic. Fully informed written consent was required in each case.
The study, approved by the Institution Review Board, was adherent to the Declaration of Helsinki.
Definitions
Anorexia was evaluated by means of the appetite assessment questionnaire used in the DOPPS and the HEMO studies [2, 15] . Anorexia was diagnosed when a patient answered that his or her appetite was poor or very poor, with no improvement or a worsening in the last four weeks.
A protein-energy wasting (PEW) syndrome was diagnosed when the patient presented anorexia, along with at least 2 of the following parameters: serum albumin < 3.8 g/dl, dry body weight mass index (BMI) < 23 kg/m , weight loss 5% over 2 months and normalized protein catabolic rate (nPCR) < 0.80 g/kg/day [16] .
Therapy
Megestrol acetate was administered in a single oral dose of 160 mg/day. No other nutritional supplement was given. All patients began outpatient treatment. The response to the treatment was evaluated after three months by means of a questionnaire in which the patients were asked whether they considered their appetite had improved. Changes in dry body weight and analytical parameters were also assessed. The treatment was withdrawn when the appetite recovered and the patient had a stable nutritional status. After stopping the treatment, the patients were monitored for 6 months.
Methods
The patients were treated with high-flux hemodialysis and ultrapure fluid, three times a week, for 3.5-4 hours per session. The second generation Daugirdas formula was used to calculate single-pool Kt/V for urea. nPCR was calculated using the Borah formula modified by Sargent [17] . Dry body weight was determined by means of clinical criteria. A total of 23 patients had a residual diuresis below 150 ml/day. Biochemical measurements were performed in blood obtained before the first weekly dialysis session.
Bioelectrical impedance analysis was not available until December 2009. Consequently, only 9 patients underwent bioelectrical impedance measurements just before the initiation of the treatment with megestrol acetate (basal study) and 2-12 months thereafter. Single-frequency bioelectrical impedance analyses were performed after hemodialysis treatment using an ElectroFluidGraph analyzer (Akern SRL, Florence, Italy).
Statistics
Results were expressed as mean± standard deviation (SD). Statistical analyses were carried out using paired and unpaired Student's t-test. ANOVA test was used to compare numerical variables in more than 2 groups. A "p" value <0.05 was considered to be statistically significant.
RESULTS
Body weight loss during the 2 months prior to the treatment with megestrol acetate was 2.4±2.2 kg (range 0.5-9 kg), or 3.8±3.6% (range 0.8-17.4%). The BMI was 23.7±4.1 kg/m (range 16.7 -35.1 kg/m ). The evolution of nutritional parameters is shown in Table 1 . The dialysis dose remained unchanged during the study period: baseline spKt/V was 1.54±0.35 vs 1.57±0.28 at three months. No changes were observed in total serum cholesterol, HDL cholesterol and serum triglycerides (data not shown).
A PEW syndrome was diagnosed in 16 patients. The evolution of patients according to the presence or absence of the PEW syndrome is shown in Table 2 .
At the third month, the treatment with megestrol acetate was effective in 25 patients (86%), who experienced an improved appetite, and it had no beneficial effects in 4 patients. Among the 25 patients with a positive response, 8 patients needed to increase the initial dose up to 320 mg/day (7 patients) and 480 mg/day (1 patient). In these 25 patients, the treatment was administered for 3 to 13 months (mean 6.0±1.9 months). The treatment was abruptly interrupted in all cases and they were monitored for 6 months after therapy withdrawal. Megestrol acetate treatment had to be resumed in 5 patients in order to maintain a stable appetite and body weight; 2 of them died due to causes unrelated to the treatment and the other 3 continued to receive megestrol acetate after 9, 10 and 24 months, respectively. Megestrol acetate therapy was withdrawn without any problems in the other 20 patients; 2 patients received transplants 4 and 5 months after treatment withdrawal. The evolution of these 20 patients is shown in Table 3 . The changes in body composition measured by bioelectrical impedance are shown in Table 4 . The first study was performed just before the administration of megestrol acetate and the second one after receiving the treatment for 2 to 12 months (6.5±3.8 months). There was an increase in body cell mass and a redistribution of body water in which the intracellular volume increased at the expense of the extracellular volume. The gain in body weight was due to an increase in muscle mass.
The treatment was safe and well-tolerated. No patients left the study due to side effects or adverse reactions. The pituitary-adrenal axis was studied in 17 patients during megestrol acetate therapy. The ACTH concentration and the basal and the stimulated cortisol levels were in the normal range in all patients (data not shown).
DISCUSSION
In the present study, we analyzed our experience with megestrol acetate therapy in 29 maintenance hemodialysis patients who presented anorexia associated with a dry body weight loss. We began with a dose of 160 mg/day and the results were good with 86% of the patients experiencing an improvement in their appetite. However, 8 patients required a considerably increased dose, two or three folds higher than the initial dose. Our results showed that the dose of megestrol acetate needed to be adapted to suit each patient.
The control of anorexia was accompanied by the recovery of some nutritional parameters such as dry body weight, lymphocyte count, serum albumin, serum creatinine and nPCR. These findings are consistent with those reported in peritoneal dialysis patients who received a similar dose of megestrol acetate [9] .
One of the effects of megestrol acetate on nutritional status was an increase in body weight which could be attributed to water retention, as it has been described how megestrol acetate may induce overhydration in dialysis patients [11] . However, the increase observed in serum creatinine concentration suggests an increase in muscle mass. The bioelectrical impedance measurements made in 9 of our patients support this hypothesis. Total body water remained unchanged, and both body cell mass and muscle mass increased. These findings are similar to those reported by Yeh et al. [13] but are not in agreement with those of other authors who observed only an increase in fatbody mass [7, 10] .
In 16 of our patients, anorexia was associated with PEW syndrome, and their nutritional parameters improved with the megestrol acetate therapy. The other 13 patients did not fulfil the criteria for the diagnosis of PEW syndrome, but correction of anorexia with megestrol acetate also raised the serum albumin level and nPCR.
The megestrol acetate therapy should be applied on a temporary basis to help dialyzed anorexia patients recover their appetite and nutritional status. An important issue observed in our study was the maintenance of nutritional status in most patients after the withdrawal of megestrol acetate, although 5 of the 25 responder patients became megestrol acetate appetite-dependent.
No patients presented the symptoms, such as headache, diarrhea, confusion or dizziness, that were described when megestrol acetate was administered in a dose of 800 mg/day [8] . Megestrol acetate has glucocorticoid activity that is too weak to cause an overt case of Cushing's syndrome but can suppress the secretion of ACTH [18, 19] . We did not observe adrenal insufficiency in the 17 patients studied. In conclusion, the megestrol acetate therapy improved appetite in maintenance hemodialysis patients with anorexia. This improved appetite was associated with a recovery of some nutritional parameters. The changes in serum albumin and serum creatinine levels and the bioimpedance measurement suggested an increase in protein synthesis and muscle mass. In most of the patients, the improvement in appetite and nutritional parameters was maintained after drug withdrawal. The dose of 160 mg/day was safe and effective, but it seemed reasonable not to continue with the treatment after the recovery of appetite and nutritional parameters.
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